Searching PAJ 



1/1 *<—V 



PATENT ABSTRACTS OF JAPAN 

(1 1 Publication number : 2003-077674 
(43)Date of publication of application : 14.03.2003 



(51)Int.CI. 



H05B 33/14 
C09K 11/06 
H05B 33/22 



(21 Application number : 2001-308336 
(22)Date of filing : 04.10.2001 



(71 Applicant : MITSUBISHI CHEMICALS CORP 

(72)Inventor : SATO HIDEKI 

SATO YOSHIHARU 
FUGONO MASAYO 



(30)Priority 

Priority number : 2000304655 Priority date : 04.10.2000 Priority country : JP 

2000304656 04. 1 0.2000 JP 

2001 1 88392 21 .06.2001 JP 



(54) ORGANIC ELECTROLUMINESCENT ELEMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an organic electroluminescent 
element having high efficiency and high drive stability and capable of 
displaying in many colors. 

SOLUTION: This organic electroluminescent element has a light emitting 
layer 5 between the anode 2 and the cathode 8 on a substrate 1. The light 
emitting layer 5 contains (1) a host material having electron carrier property 
and/or positive hole carrier property, (2) a compound A showing 
phosphorescent light emission at a room temperature, and (3) a compound 
B showing phosphorescent light emission and/or fluorescent light emission 
at a room temperature, and the maximum light emission wavelength of the 
element is derived from (3). The light emission derived from (3) is intensified 
by (2) to improve light emission efficiency, and the deterioration of 
luminance of the element over ageing can be suppressed by selecting the 
fluorescent compound as (3). 
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[0 22 5] ^^i*®6©MJl«. ilfit. 5~200nm. 
0£ 0 < {*10~100 rwfC£>S. 

[0226] m^-mmm i «. ttimmm a tw\m.«. o 

[0 22 7] £ft. IE?LaA©X&**S6K:rSj±3#. 
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@^'^7rJ13?r}fA-rSCi€)tft>nrt^. I^g^* 
^713 AT *7JJ£)!©s5l^©SEH>1iEE# 

[0 2 2 8 ] CCDgftOfcfeK:. cnSt(Ci7*D-> 
T->^CDV $P->7r->-fb^ (^fP§BS63- 295695-Sf 
4>$R) . ^'JT-';> (Appl. Phys. Lett., 64^, 124 
5H,1994*f) . 7 (Optical Materials, 9 

m. i25H> 1998^) mommt^m-p. a*?* ■ * 

— #>lfi (Synth. Met., 91^. 73H. 1997*?) 

•rw&MUti. >\>T-=-*y2>.mm. ^o^^mm 20 

f©#lWb% (3. Phys. D, 29^. 2750H. 1996*P) 

[0 2 2 9 ] B»<»7rt3i, 4S« 
tC0-C«ga?fiSl5tt-C***«. *«*©«£(<:». $6 

[0 23 0 ] «±©««Cl/-C}B«Sh4»B^»7y)B 
3©J]UI«:. iIST. 3~100nm JfSKtt 5~50nnTC& 
£. 

[0 23 1 ] 8 l!ffi8<hAjW5Sfctttt?iKg 30 
J17 -tOfjtWCLiF . MgF 2 . Li 2 Ol?©gSliteiiJg (K 
^0.1~5nm) SrifAT-SCifc. f^©$JS$i£[6j±;5 i± 

(Appl. Phys. Lett., 70#. 152 
M. 1997^ ; 1$§fFFlO-74586-5f£$8 ; IEEETrans . Elec 
tron. Devices, 44^. 1245H, 1997^) „ 

[0232] ttfc. 0 1 T&:b*5. S« 

±fC^ffi 8 . jEJUHjUB 6 . #S3fcJl 5 . jE7Uti£JB 4 . 

(C4>ft< i fe— ***aifitt©iS(r>2tJ(©««©IBI«:*» 

w©«««#is^^*t9:wsc4feBjii-r*4. mm 40 

«C. 02*J«fccJfH3fc^LfcUfBSS»fiS<i:»jt©«ji 
tcSlJlTSCifciinft-C**. HOC. HI. H2*s«fcc>* 

©raccffs©g4wo-ci>-cfcftc>„ 

[0233] #^HJ«:. ffflraMBHRT-fi*. *-©* 
[0234] 
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SMUTS**. **HBtt*©BB*iffliltt<r»IR9. JfiTF© 
HifiW©sB»g«:lE3£Sn5*>©-C«J6:t,>. 
[023 5] JlSSWI 1 

0 3 {cST«Ba**T4*«*»«*»f-*«T©*ffi 

[0236] ±tc-{>V"y& • xxmv&i 

( I TO) j§3#gHJg£ i50nm*t«l-fcfc© (^*vf 
» **tS¥ ; WTt-AflSHfl ; >- rStal5Q) 

©7* h y vd/ 7 7 ^fi^Bi^Kxy^vy^mir 2 

mrrffS©X r 7 -Y y«CA y L/t 2 5:J&i5l/ 

#67kCc<fc£7K8t. -Y v^n tVUT^=»-^«c 

f£> ^gF*9©K^g^2Xi(r 6 Torr (&2.7X i(r 4 Pa) &. 

[0237] ^i»r. JtJBiBtrtKeastifc* >; 

h <c AtifcJSTFtCOTTM? $ni/7-> (*£H)S 
B(3^) *flnigll/r, K^ai^Xior'Torr (iK)1.9Xio 
- 4 Pa) . S&#iiK0.1nm/frC^*£ff&L\ MJ^lOnm 
©KiS^' 77ri3 *-JfJfiRU/c„ 

[0238] 

C{b7 3] 




[023 9] ^CK. ±IEi£®l*J«cieg3ttfc-te7 S t» * 
;U^^{cAti/c. tTRc^-r. 4,4'-trx [n- (1-7-7 

©;V7^©S®« > 270-260'C©®ffl-CSlJ'#LfCo 
B#©X^S9.0Xior'Torr (^1.2X10-' Pa) , ^*J$S 
«0.2nm/^TMJ560nnKDiE?L^Sia4 ?rJf5^U/c„ 

[0240] 

[fb7 4] 



87 




« (h - i ) mf&ft<omft&mmm$kwt it, io 

*XtfJtc (T-2) -CTjkUtcJ 'J^'JAiStt, (T- 
8) rinU/cfi:£igft£Sy*<D-fe~> S **JU'.y?KK:RiB 
U 37cEI^K4«EK:j:r)SW*tfoyt. itctffa (H — 
1) <D;l/^**S&tt 250-260°C^C, ^tfilStt O.lnm 
/mcffl'&ls. (T-2) «250-26O 

"C. Q£tStt (T- 8 ) »2eo^275 - C©iaKiBHCc»JSiI 
L/, JR»30rmr-f (T-2) ^5H% 4 

a#t§» (T-8) #5Sfi%^«3n/c2fcfcB5SrIE 

" 6 Torr (^31. 7X10" 4 Pa) r&ofc 0 20 
[0242] $ iE?Ufl±Ji 6 <L OTWitf b£«J 
(HB-12) «r^7*'SS4 220°C<hLT. ^SiEg 

0.1nm>#ri0nm©JS«E , ra«L/fc o gE»8#G> JE^flK* 7 . 

0Xicr 7 Torr (^J0.9Xior 4 Pa) ~C$>~?tc 0 
[0243] iE?Lffl±JI 6 <D±$C, m^it® 

*^*y;>i§ft, ai(c 8 h 8 no) 3 zmmcLxmrni, 

tc a ccdb$cdt;!/^^^acd8 - 1 Kp+^/ y>t§ 
»©jb^#iSft«3oo^3io - c©i5Htrftrj®b, S»b$cd 

K^^i6.0Xl(T 7 Torr (^30.8X10" 4 Pa) % ^Iriig 30 
ttO-2r¥VfJ'ClR/*«35nm<!: istc e 

[0 244] 

[^7 5] 




[0245] ±f WJEllWtim 4 , £S3fcJl 5 . JE?Lffllh 

[0 24 6] ccr, m+ffimmii-comM&ft^tc 

tK-7X^, raS2©I TO* h ^ -f 

<t msec itart©*TO x i 

a 6 Torr (^J2.7Xior 4 Pa) OTFlCteZ&X'UmLtc, 50 
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[0 24 7 ] H*8ilt, ?Wfcv^ 

*S/^A (MgF 2 ) ^^^f>^h^t, 
iig0.Uim/^\ *^S7.0Xior 6 Torr 0&9.3Xior 4 P 

a) -c, i.5 nntomrnvm+mmm i <dhcj$m l tc 0 

ilt, ^«ilS0.5nm/»\ K^glXior'Torr (&J1.3 
Xior 3 Pa) -CmmAOnn^DT^^^^Am^Bf&OtCo £ 

««c*y^>#- b^K>mmux. mmmm.03nm/ 

&\ K^glXior 5 Torr (^J1.3Xior 3 Pa) T*MJ?40nm(D 

[0 2 4 8 ] i^±(D^ltCbr, 2rrmX2rmi W J X<D$£ 

« lOOcd/rrf-CCDfB, »S/«*»iWS-««E«S1*tt 
«EE« lOOcd/m'r'CDiB^S^^-ro CCDS 
^CD^fe&X^ hJl/©ScAc?6S« 584rmfC*0, 
ft (T-8) *>6©fc©£ra3£3*ifc:. 
[0 24 9 ] J:b«m 1 

^BCDSJ^CD— r>X&Z> A U ^tf Afttt (T - 2 ) 

&m>tcmmmmi tmrnicoxm+zvEWiLtc. c 

ft (T-8) *>6©*>©iB3eStifc. 
[0 25 0] SW6W2 

4 OT«5*f b^tt (H - 3 4 ) Sr/fjOfc 

««r«««i iraaccLr*^-*fHttufti. cox*© 

A^S«HJ!feWllif5]« 585hmT?*0. a#t§ft (T- 
8) &*><Di><D£mmZtltc 0 

[0251] ttmmz 

mtm<DWi!&ft<D---z>~CiSbZ>'{ V W Atgft (T - 2 ) 

ft (T-8) *>6©fc©<tH5£S*ifc. 
[0 25 2 ] 

^Jf^M^o-oiuriura^tft (T-8) 

(DttteOK: (T-17) -C^l/3ft^ U^^A|Sft*fflC> 

618r¥rfC£>D. ^U^^Algft (T- 1 7) &h 

[0 25 3 ] tmM3 
«tt»<D«|JS»<D-or * £ 'J Aigft ( T - 2 ) 

•^Aigft (T- 1 7) ^^CD^OilHj^^n/c. 
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[0254] 



(46) 
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\ 


[cd/mT 
@0.Z5A/cnrf 


SB**** 

[Im/W] 
@1Q0cd/m 


[cd/A] 


tv] 

@100cd/nrf 




8830 


6.5 


10.5 


5.1 




6500 


2.1 


4.7 


7.0 


mmmz 


5870 


3.4 


6.6 


6,2 




5150 


1.7 


3.4 


6.2 


|gfi^3 


6180 


2.5 


5.7 


7.1 


it ^3 


3530 


1.7 


3.7 


7.0 



CO 255] SI5J:D. mMMl^3. l\MM 1 ~ 3 £ 
4>{C«tjfett«tt^Httf» (T - 8 ) . Sfcte (T- 1 

7) <D§k3t&m#>t>titc&> *Xh«f4"C*S (H- 
1 ) *fctt (H - 3 4 ) K**fc£fe*tB£JSIi{* ( T - 

8) S/ctS (T-17) <Dfr*\ : -r7'0tcttMm 
1 - 3 <Ds^ <fc 0 . #lSim©®»*Jllfcr:&«£JIig 
* (T-2) *mmL1d*^fiifi**9&tM&+5&b 

[0256] 1 ~ 3 

I^S5©£ffi»iLT«^b^ (H - 1 ) *\ mt& 

wmfflkmm£ms§i*t lx (t-2) . (t-8) 
(t-17) *»*mar«»ofcffii3^at«i 

Ht£©(T-2K (T-8)teJ;t;(T-17)©S 

[0257] cn6©t ; F©^X^i' hJKDfe*T<gg 

[0258] 
[316] 





i*btH& 


£*£*fc&:E(nm) 


#%«1 


T-2 


512 




T-8 


585 


##0f3 


T-17 


618 



[0 25 9] HSS#I4 

[0 26 0] *7Xlgl±{C'{>t?^A • xxifti 
( I TO) j8H&*R& i50nm*iSLfcfc<7) {i>*~?<f 

©7 * h 'J y ^7 7 ^ SiiSKi > f > y*ffl^r 2 

/Co /^->ML/cITOifi^ T-feh>&cJ;&ffi 



20 



30 



40 



ft, ^rtCOX^^2Xi(r 6 Torr (^J2.7Xior^p a ) jy 
TK ft 4 * h7^m /cftij&tfctf > :/£ 

[0 26 1 ] JfctvT, ±fe^gftKf2g£ftfc-fe^5 * 
^;l/7#(CAn/c, 4,4'-t^X [N- (l-^^^Jl/) _N_>r 

3Xi(r 6 Torr (^J1.7Xior 4 p a ) s ^SifKteO. 3nm/# 
riW60nratDiE?Llftaai4 

[0262]?IM, «*jB5C0iis8^iLr«*^ 
« (H- 1 ) BJ«^«3!Ht*«yfel«»#d:0r, 
*3t*«: (T-2) -CrnXjlt-t i/s^Att*, *y<feCTF 
■KCSWaaifift** ( D y e - 1 ) *JM* ©«37> 
W^RIL, 37clM»Slcj:0jfi||«fToft:. 
fb^ft (H - 1 ) ®*?tfBttt£220'C<C. XKWSSK 
0.2nni/#teftlJfflJU -/U^^AlSf* (T-2) «290~ 
300°C. S#ft&* ( D y e - 1 ) tel90-195°C<DS^ 
tBHCCMfllU ■l»30nm'C-/ (T- 2) # 
5fiS%, SJIMb^*! (D y e - 1 ) ^211%M3 

n/c^7t:Ji5^iE?Lfi3^4C7)_hicajiu/c 0 mmm<o 

X^S«1.0Xio- 6 Torr (^1.3X i(r 4 Pa) r£>o/c 0 
[0 26 3] 
[fb7 6] 




( Dye-1 ) 



[0264]$ IE?LPfiltJf 6 4 urt^fb^Bj 
(HB - 1 2) ^l/^^fiS*220-C4L-C, ^^iiK 
0.2im/»ri0nm(DMJl"CSjlU/c o ^SB$<DK^Jg^ 
50 1.2Xi(T 6 Torr (S^1.6Xi(r 4 Pa) V$>r>tc 0 
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[0 265] IE?Lffl±Ji6<D±K:, VHffl£JB7 ibt * 
TJb^^ A(7)8 - t KO + ^/U >£gftAl (Q ^ NO) 
,*l5l«fcLTl£»Ufc. C<7)B$CDrJU$^^A(D8- 
bFD+i/+yj >«flaart>y ^affi«29O-300"C<Dffi 
HrfMfSU ^B#CDS^a«1.0Xi(r fr Torr <*J1.3X 
10T 4 Pa) % a»2att0.2nin/»"CIR^tt35nin<fc L/c 0 

[0 266] ±R<ojEHMimm. mm. je?lpi±ji & 

[0 26 7] ccr, «^MSM7SrO»K*«ffoft: 10 

tF-7X^ t Bffi2© I TOX h^-f ^ittastT 

W^Jl <fc lilttCC L r SS{Brt<0*ffiS3W 2 . ox icr 6 Tor 
r (#J2.7Xicr 4 Pa) JHTfcfc**rtliaiLfc. 
[0 26 8] ^i8ilt v jlfer. 7vft-*# 

(MgF 2 ) ^V^f>^F?:ffll^, & 
«iStto.lnm/&\ X^g7.0Xior 6 Torr (^9.3XiO" 4 P 
a) 15nmCDM/P*CS^^87<D±CCJSM0/Co -X 20 

L>T. ^#2S0.5nm/#, *^lXi(r 5 Torr 
xior 3 Pa) "C©Jl40nmCDT>»l/5^^A®^:^^L/Co 2 

«{C*y htC^KlMmLX. wK»affi0.3nm 

S^SlXl(T 5 Torr ($J1. 3X i(r 3 Pa) TM/fUOnm 



H 5 C 2 ^ 
H 5 CV 



[0 2 7 4] ?*Jfi«6 
T(Dye-3)»/c(Mi:0. 5if %) ffi 

tt535rnrr*9, St*{b£* (Dye -3) frh<Db<D 

[0 27 5] 
[Yfc7 8 J 



40 
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[0 26 9] tU:©«fCUt* 2nmX 2mm©lM X©^* 

^»t»tt*«7cc^r. a7cc^or. AxaMKtt 

^E«100cd/m J r-CDfil^:S^^-r o JH^CD^X 
* h ;l,©flfcfc«fitt 561nrrfC £> 0 % 9t#{b£» ( D y 
e - 1 ) &t><Dt><D±mfc$tltc 0 

[0270] c©*^*i*±Lfctk 8 5 -comar, 

5 0 0 B*|H«?¥ Lfc 5 0 0 l»n«#a«>#ftX 

/Co 

[0 2 7 1 ] Jfc«W4 

^©■Bfto-orti-f yy-jAiw (t-2) 

(Dy e - 1 ) ^6C0feCDi|5JS$n/c e 

[0272] mmmb 

t(Dye-2) (SW® : 1 M%) ffettH 

tt«r*7CC*-S-. «-^>K«^^<^hJUD«AttS»59 
QrmfCfctK Sftfb^W (Dye -2) ^6©fc©iPI 

[0 27 3] 
[fb7 7] 

CH 3 




CH 2 



I 

, CH 



CH 3 



f Dye-2 J 

CH 3 
I 

N 




II II 



N' 
I 

CH 3 



f Dye-3 ) 



[027 6] 
[*7] 



mm 2003-77674 
94 



\ 


[cd/rrfl 
@0.25A/cirf 


[Irn/W] 
@100cd/rrf 


[«i/A3 


CV] 
@100cd/frf 




14230 


3.1 


9.1 


9.2 




7400 


1.8 


4.4 


8.5 




10010 


1.8 


4.9 


8.8 


mmme 


30590 


6.8 


18.5 


8.6 [ 
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[0277] tmms 

mtmcom^oy—o-c^^^tit^m < d y e - 1 > 

[027 8] ci»wfltt?»i&s •&*»£©. zmwrnte 

vfmoit*&tc-oi.*x. ans*i«(i±sesc*J6»3iB«) 
m<D$tft*$mLtc. *§m£04~6 tc^-r., i4-6 

[0 2 7 9 ] *J*W4~8©«,vr*l©»£fc. »*fb^ 
*tettfflbttl»Jt««5©JtfF-J:»>. H»K-C<D^7tB# 
©»#^©ffiT**<J>tta» o fc. 

[0 28 0] [jSKIBttlS©. SSK<gT©flflSiiJ8im©ll 
BKlt] SHEWN 4 ~ 6 Jb J:Cftfc«W5 rf|s«l/fcJR?-CC 
OL^T. miSSSJ =2 5 0m A/cm 2 tN§gfi&bft:<!: 
#©. »K©«B#^b&ffliSIL.fc. «»*H7^9Kw 

■r,, H7~ 9 ^-rntfi^aa (^si 
me) -r?a«fboA:«[-c**. 
[028 i ] sejtW4~8©i»-rti©*B^fe. «*fb^ 

[0282] 

JfcJR^-K <t Si. ( a ) tti«tts|5r«* 0 

**fc*fb£«». Sfct* (b) «*&#63fefe&7jrr**. ts 

[028 3] -e©*££i<h Lt. Ml&ftgfi©*?** 
[0284] 1SCC. <b^JB*SMa-C^3t^3t*m^<t 



<h$>Z>tcib&£ U». j&fcfb^ti A ifffflt^c <t«:j: 
0. it3IMb^B**©»#e*5*U *)6IBfc«:iS<,» 
»*^©^«»fBW**^*SC iJ^ttifc 
££|s]b$k:. »*i6je«^«:*n,»r«i*tt. S?a©m$ 

ci*iT#. ««0cS£tt©*i>*^*»*e:&a5-cs 
■5. 

[■n©tntftiw!] 

[01] *»H©«««»IB6Jli^©*l6©»tt©-« 
[02 ] ##£|II©#«SW!^^©f«S©Jf3l8©SiJ© 
[03] #S^©W«SWffe#3&^!§te©J&a&©B!l© 
[04] H^CT4*jJ:0'J:b^CT5CC-Cf#6nycST-©. 

j*»tt»*i«©«KSE<t*wofciat?**. 

[05 ] %ttM5*sJ:c/Jtem5 KTfl^nfcf^O. 

*Mflr»*«F©»«SE<b*5x0fcia-c**. 
[06] mmm 6 ** ± mtmm 5 jct ft 6 titcm+o. 

[07] ^Jtmfc^CflttlMSfcTSfchJ^f©. 

[08] SQtW54B«fcCftfc««5(c-C»6nfc*^©. 
3IAIBttl$©IU3£4 b*iS Ltmx $> S„ 
[09] *J6«6*i«t0ftt:««5«:-C»6nfc*-f©. 

1 *s 

2 mm 

40 3 HS'<-;7 7| 

4 jEiimmm 

5 2feMcH 

6 JE?LHLtJf 

7 m^i&gji 

8 Pi® 
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[04] 
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[05] 



1.00 



aw 



«o.eo 

* 0.40 



0.00 



♦ n g 



o.i 



(T-2)+<Dye-2) 
(T-2) 
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[06] 



1.00 



£ 040 
0 



aoo 
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[Ml] 



0.90 




i 



0.60 



a jo 



<T-2)+(Dye-l) 

cr-2) 



10 20 

Rffltaee] 
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[08] 



0^0 



1 
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cr-2) 
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1.00 
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